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With the accelerating pace of economic globalization and world trade, 
containerization has becoming a very important transport.Following the development 
of container terminal,it plays a more and more remarkable role in import and export 
port.In order to reduce operating costs and improve the level of terminal 
management,supervisors of terminal start to use highly automatic loading and 
unloading equipment and operation procedure which aim at upgrading the capability 
of loading and unloading automation. With its prominent feature like automatic 
guidance, unmanned drives, precise location, path optimization and intelligence etc,a 
equipment named automatic guided vehicle has been widely used in automatic port. 
Having the progress of automatic guided vehicle technology as a background,the 
thesis shows us that the relevant technology of automatic guided vehicle used in 
automated container terminal.Taking Xiamen Yuanhai automated container terminal 
as an example,it is the analysis of the application of a use of automatic guided vehicle 
technology to automated container terminal. According to the simulation analysis, the 
problems of the mechanical performance, optimal allocation of mechanical equipment 
is analysed furthermore.To sum up, the thesis has made the following contribution. 
1. The analysis of constitute of automatic guided vehicle and the characteristics of 
terminal transportation system based on automatic guided vehicle. 
    Firstly it introduces the average of automatic guided vehicle in the application of 
industrial automatic area.Then it gives it a detailed introduction of automatic guided 
vehicle bodies, navigation system, vehicle control system and communication system 
etc.In the end,it explains the automatic guided vehicle work flow in horizontal 
transportation system,system constitution and dispatching model based on automatic 
guided vehicle automated container terminal.dispatching modedispatching mode. 
2. The analysis of the first automatic guided vehicle automated container terminal 
planning and layout design and the characteristics of automatic guided vehicle. 
Having the first domestic automatic guided vehicle automated container terminal 













detailed introduction of the analysis of the automatic guided vehicle and terminal 
function module,general planning,loading and unloading project design, general 
layout design and automatic guided vehicle performance parameter.It is important for 
other similar domestic terminal as being a reference model for its upgrading 
automation. 
3. The simulation analysis of the first domestic automatic guided vehicle automated 
container terminal. 
In order to go more in the depth of the application of automatic guided vehicle in 
the use of Xiamen Yuanhai automated container terminal,firstly,it should be given the 
terminal a necessary assumption.Then,it introduces the automatic guided vehicle work 
flow in horizontal transportation, precise localation rule and conflict detection 
strategy.Finally,Created a Yuanhai tomated container terminal simulation model based 
on the earlier strategy research,then do the quantitative proportion automatic guided 
vehicle quantitative proportion research for the poupose of automatic guided vehicle 
automated container terminal theoretical study. 
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代表。鹿特丹港一期采用半自动岸桥、行驶速度 3 米/秒的 AGV（Automatic Guided 
Vehicle,自动导引车）和 ARMG (Automatic Rail Mounted Gantry, 自动化堆场
轨道吊); 鹿特丹港第二代以汉堡集装箱码头为代表，采用上海振华重工港机厂
生产的双箱双小车半自动岸桥、速度 5.8 米/秒的 45 英尺 AGV 和可以同时进行
一高一低堆箱取箱作业的双轨龙门吊;第三代以 ECT (Europe Container 
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用技术是 为成熟、完善的，并且已经开始了露天 AGV 应用的研究；韩国和日本


























1999 年，Kim 和 Bae[7]采用事件发生时间的方法研究了 AGV 的调度问题，利
用启发式算法和整数规划算法，以 小 AGV 车辆消耗时间和 小船舶延误时间为
目标，来解决 AGV 车辆分配的问题。      
2000 年，Bose[8]等人用遗传算法，以岸桥总耽搁的时间 小为目标，研究多
条船舶同时靠泊装卸作业时集卡调度优化等问题。 
 （1）荷兰鹿特丹。香港和黄在荷兰鹿特丹港的全资附属公司的 Delta 集装
箱码头于 1993 年投入运行，这是世界上第一座自动化集装箱码头，设备配备半






目前共有 18 台 ARMG 操作，但正计划在不久的将来把由人操作的车辆全部以 AGV
代替。 
（4）比利时安特卫普港。由迪拜港口牵头，分别与中远太平洋及 Duisport 
Duisburger 合资的安特卫普港 Deurganckdock 码头，于 2005 年已着手试验码头



























年，邱跃龙等人在 AGV 的调度性能分析的基础上，采用时间 Petri 网对 AGV 的调














































AGV 主要内容是实时生成 AGV 任务序列，AGV 控制包括调度、路径生成、死
锁和避碰等。AGV 在集装箱港口内部的平面运输系统中负责集装箱搬运，而且 AGV
的调度程序比较复杂，伴随着集装箱卡车数量、码头集装箱量、或 AGV 的数量增
加及 AGV 调度规则的不断变化，这些都将导致 AGV 工作更加复杂化，因此提高集








(3)系统工作可靠性高：AGV 系统是由多台 AGV 组成，通过灵活调度，就能
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